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ABSTRACT 

The "component ial" theory of intelligence explains 
intelligence in terms of three types of component processes that make 
up intelligent performance . The firstofthese, "metacomponents , "are 
the higher-order or executive processes that one uses to Pian what 

one is going to do^ n^9ni^^r_'^^?"^_90? ^9^"9z .^D^.^Y^ly^*^?.??!^?!^ _ 
has done . The second type of process is the "performance" component . 
While "metacomponen ts " decide what to do, "performance" components 
actually do it. The third type of process is the 

"knowledge-acquisition" component. Processes of this kind are used in 
learning hew mater i al . If iritelligeriee can be broken down into this 
set of uriderlyirig processes and strategies for _ combi ri irig these 
processes, it is possible to iriterverie 6t the level of the mental 
process , teach individuals, what prbcesses to use, wheri arid how to use 
them, arid how to cbmbirie them iritb workable strategies for task 
sblutibri. Three programs that trairi aspects of iritelligeriee as 
spec i f i ed by the "ccmpbrierit i al"_ theory are revi ewed : ( 1 ) _Feuerste i ri ' s 
" I ristf umeri tal Erir i chmerit " j ( 2 ) Lipmari ' s "Phi losbphy for Chi Idrert ; 
arid (3) "Chicago Mastery Learning: Reading." Gerteral remarks arid 
suggestidrts about adaptation of an intellectual or thinking skills 
training program are presented. General guidel i nes that can be 
applied to selection of programs are offered. (JD) 
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now CAN rvMiw intklmc;fnck? 

For most; oi cliLs ct'iirurv; pi-^y cItc^ 1 ogi s L s stiulvinj^ Intel 1 Iger.jt 
ort'n-Tiip iocl with a siniTlo question: ''Wov can we meas-irc inLel 1 Igenct. In 
retrospect, this preoccUpMt: ion turned oat to be a ^!;rnvc mi^^take. There arf 
;U'veral i--Nlsoris for this; KLrsit, the'r preoccupation wi^h measuring 
intiH 1 i.^ence led them to iicj'.lect the mor^ Important question, "What i.s 
; p-Le : i ii;ence ?" If i lU e 1 I i f;ence tests did not improve luuch over the cnur.^^e of 
cr:e vears — and the evldonce ^miggests that thev didn't (Rternhcrg, 1^80^--. mic 
can scarcelv be surprli^Gd. Better tests of intelligence could only arise from 
i>rt ter idea? of" what Intel 1 gene e Is; curiously enough, few psychologists 
sought better tests through better understanding. Rather, they sought hett(>r 
rests through sniall refinements of existing technology; but this rtchnology 
w:i-< liniied hv th:,^ inadequacies of the meager theory underlying it ^Sternberg, 

1 <|7- ^ ; 

Second, the preoccupation with testing was based upon certa-^n 
as, ;nrip t i eris , nt "'east one o r'~ which was seriously in error. this assumption 
was "hat 1 nt el 1 i:gence is, for the most part, a fixed and immutable 
rdu-n'art erist Lc of the individual. After all, if intelligence is constantlv 
rh..'inr, i HP. , or e\ en pc^tentially changeable, what good could the tests reallv be'^ 
With set) res changing all over the place, the tests' usefulness as measures 
th.'it i-nv. rank order individuals in a stable way over time would be seriously 
c:ha 1 i enged . 

'fli i rd , and n.()s t inpor t an 1 1 y for concerned educators , today Vs d iscu ssi on , 
the preoccupation with testing and the assumption that intelligence is a fixed 
e: ticv led to ri ncglcv t of what sr)rne might see as a mc^re important arid 
prod\:etive question, ''Can intelligence bo trained, and if so, how?" Mv 




• *^■;^•.M^!! siii^^;t-^ls rhnr tUL^^ tiegletzt: was (.ir f or t ann t: o, i^ccauHe i rtf o 1 1 n:oncc ry^n 
V r.-' i -M'd, V.\'c fooiis of this |.apur Is the qtioj^t ran c\ "How?": Bi'.r -m orficr 
c.i a.lar.'S^^ rliis qii^stioii; consider first Just what laiel 1 i p;etict-' is;; 

(t will probab Iv coine a:s no surprise^ to vou tbar tbte:-o is no tin; i a i r i - 
a i'.rL-oii:ei\t: .inonj.^, psivcho logi s t as to the exact nat ure of i n t e M ip,enc o : 'I'h*;' 
vioiv'.-. sen tec: llorc will tl-jerefore neceF^parlly be?, in at least some ilcy^vnc: 
lit : r '.-:vnvM'at: 1 1' . Nevertheless, almost everything said hero is a cc opt ad, .it 
1-aast la large part, bv many specialist:.- in the field, and especially rliose 
<:pe -m' a 1 i s t s who have set as their goal to train intelligence rather than 
:-!U'roiv to neasure it (Brown, 1983; Dt^Boro, 1983; Rcsnrck, 1976; Detterrian & 
SCernbery;, l^s:'). 

The "component ial" theory of iT\tell igence , as presented in my researolu 
seel'.s to iindcrstaiui intelligence iti terms of the component processes that make 
tip intelli.^ent performance (Sternberg, 1079). First, T shall hrccftv desrrllSo 
: hi.» cbenrv, then revitiW three programs that train aspects oi' in t el H y^'Tir e as 
:-^p< •(• i I i ed bv the theory, and finally conclude with some general remark;^ and 
siit^j^est: i oils on the adaptation of an intellectual or thinking skills graining 
p i'f 'g ratn : 

Com poTicn t s Q f T n tel li gence 

T'l ; . • \- f o w of intelligence as c ornp rising, in part, a set of p ro c e s s e s , 
<ii ffers in a fundamental v:ay from the sort of view that gave rise to T'") t(sts. 
At: tiie t\ivv n-^ the centurv the traditional, or psychometric view was, and tC^r 
: n*!e, r-^ntiniies to be, that Intelligence comprises one or more stable, fii-trd 
.•r^ritv in die head ''see e.g., r:attre>n, 1971; Guilford, 1967; Vernon, 197n. 
■"^^■-e (.'nllLLos, called ""actors, wore alleged to give rise tc^ the individnal 



ti I I t cM-otires W(? observe both in IQ test porfonaarice and in scudeiits' 
pe r^'iwnianrp in scliool. Tht^ problem with this view is th,it it dof^s 1 i f: t .1 c ti) 
siii;t;..-;t iiow Intel M^^cnce can be modified. If intelligence is i^ome fixed, 
.;tnt.i.* t.MTtitv, tiien indued, what could we ever do to obange it'' but i\ 
inteiHA;erce caii be broken duwn into a '^et of underlying processes and 
sLraiey>ies for rombinint; these processes, then it i <^ clenr what we can do to 
i:ii})iMV(' i nte 1 H f^ence : We can intervene at the level of the mental proco^;s, 
ceacli ipdividuals what processes to use when, how to Use them, and hnw tn 
eonbine then Inro workable strategies for tcask solution. 

What, exactlv, are these processes? My research suggests they cm bo 
divi(h*i! into tliree types (Sternberg, in press). The first type, 
:ncraeoniponents , are the higher-order or executive processes that one uses to 
r>l;m wluir une is going ro do, monitor what one is doing, and evaluate wliat one 
"nas riono. Kor example, deciding upon a strategy for solving an arithmetic 
|-.[\>tilem, or deciding upon how one is going to organize a term paper, would be 

impios oF metacomponent s at work. The second type of process is the 
p./r ^ rmauce component. Whereas metacbmpohehts decide what to do, performance 
.:.)nponents actually do it. So the actual steps one uses in, :^.ay , solving an 
a.nalogv or an arithmetic problem, wiiether oh an 10 test or in everyday life, 
'..'(Mild be examples of sets of performance components in action. The tliird tvpe 
proco"^,s Is the knowledge-acquisition Component. Processes of this kind are 
uscfi ii: learning new material, for example, in learning originally how to 
so'v'o an analogy or a given type of arithmetic problem. 

All of this may seem very abstract, so let's take a concrete example, 
r;riv, an apalr.oy. An analogy provides a particularly apt example because 
virtual!'/ everyone who has ever studied intelligence has found the ability to 



-oo so^vo .ina Ing i to ho fundnmeiiCal in i ;it iM 1 i ;TCTlt- perl orni;iiUM^ . 

A<: .^a"d Liii> to t:he c rati i r r on:i ! ; pi^vchnme t; ric viow, liie abilifv ro solve :]\\ 
.lualegv won hi bo . 1 1 1 r Lhti uec! to n static; underlving; fcir.t:;ir of in t e 1 li i^.-ac^ . 
('.liar 1 n^-; Spearnan, a ratiious p sy chdine t r 1 c Ian arbUnii the tnrn of t:ho cent:ur\. 
railed rhi-; fac^for "g," or general iiU'el 1 igetico . 5>oine vears later, l,(mis 
TiTurstoii,:^ , another psvchotne t r i r: i an , called the factor " reason Iti^ - " '^'Ho 
problem witlj r^tich labels Ls tliat they tell us little either about ho\o 
analo^^fes are solved, or abdat how the ability to solve cana lupous problems cai^ 
he t ra 1 TU'd . 

In camtrast, a process-based apprnacb. seek.^ to identify the men Lai 
pr --t'sses used to solve the analogy Tor other problem'^. consider the 

proo-sses one might use in solvln,:^ an analogy, such as WASHINGTON i^: to ON!-! 
as LlXCtd.N is to (n^ FTVR, (b) FTFTEEN, (c> TWENTY, (d) b ( FTY . First, on- 
must decide what processes to rise, a decision that Is mcr acompoiien 1 1 a 1 in 
nature. NeMf , oiu^ must decide liow tn sequence these prncesses ;o a.s to forn 
worl.ad^ie .'Urategy for analogv so Kit ion, another me tacotiipdneh t le 1 dec i^; for;, 
''ilea, one must use the per !"oriiiance components and strar(M:^v one ha. fTelt\'terl 
• lotuallv to solve tlie ]:)roblGm. Tt appears, tlir^^^'gh exper lmen':a * data we have 
eo] leered, tb.at what people do Is to (a) FNCODR as needed reievatit a. r " r i b ■ r e:; 
e.f tile t-t-rns of the analogv, for example, that WASHT\TrTO>' i^as the first 
nresident of the Fn ) ted States, that he was a Revolutionary War general, and 
tr'a.it; is the portrait that appears on a one-dollar hili; Next, thev TMF^-^K 

rb'.' rc'lation between the first two terns of the analogy, perhaf^s in tliis case 
repfign i r, i.n,^ that the basis of the analogv might be eitner WARHINOTON a:-. : i rst 
aresident or WASHTMnTOr: as the portrait on the one-dollar hill. Then, thev 
r-'ar:()a they have i.^ferred in the Lirst part of the analogy o the 



] p.irt of the :^nnlogv Tthnt i^, froTn the KASHTNCToN to rlie l,INr(U.N 

:);irt.), porlians riicot;!! ^ .m uR chat the topic o\ the nnn\o^^ some pr^-ptTrv i>r 
I'. S ; • p?-t>si(icnts . Xex't, pLMVp;le APPhV the relation tnev tnferred in th.> T i 
parr .v' the analo^v, as n.jppt^tl to tlio second pait u tlie analogv, rr.;:i the 
rhif'! UM-Pi so to soU'ijt tht' best a^ ternati vo : In thii^ crn^c, riVl-; i ^. iht.- 
'^rotorreci alternative, Hecausc it enables one to carry thr<U!j-;ii the relation o 
;>(M-trairs OT. currenov ^that is, hINCUlLN's portrait is on tlie KTVK dollar bill 
hi-:^ as V:as:1 INCrrON ' s is on cne ONT dollar bilP. Finall individuals will 
K;-;--;'' M) wirii t!ieir selectod response alternative. Although thi.s acrount is a 

i.r.n ; i fi cat ion of the moUel of reasoning bv analogy T lave proposed 
''St-rai^.r rt;, 7 7 ) , it will give you an idea of the kind of theorizing that 
\vvv; into a procot'>s-basod account of intelligent performance, 

\ow, how can the- ir.etacompOnent s and performance components of 
i ntel 1 i gonv'o no trained? How can r-ue make students into better problem 
solvers who v;ill be better cat structuring and then solving problems that^ the 
would ])e nn their own"^ T -an recommend to you three widely disser.n nai ed 
nroi^r.^:.^; of wj^ich 1 think highly. Kach prograin has its unique set of 
strength , cUii, as would be true of anv program, each has weaknesses. 



V 



Inst r u me n t a , rai r i c h ne n t 

The fi-st training program Reuvsn Feuerstein's n980) "Instrumental 
f-nr i cbneiiL" (IF) program. This program was originally proposed for use with 
(^'lildrcn showing retarded performance, but has since been recognized bv 
ri. Uursteln aufl others to be valuable for children at all levels of the 
Intel lert:s-i 1 sp.ictrun. The program is based upon Feuerstein's theory of 
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inl*.' I 1 i>^e:ice , vhich enph:i s i ::e wb<it I rcv'er to as mc H acvMnp.Mlen I i n 1 Au 



per ft rinaiu- 1~ " ' "'^^poiuMit Inl t'uiu' t ion Ln^"! . 

tMUTst o ii^; ' s I!'. pr(\i;ram is intcnUecl to improve cophttive f Unc 1. ^ or : li^ 

rL-]aCc-?(i to the input, elalH^ratldri, ahcl output of information by an L:i^.i'/'>f 

renorst«.'in has uompilod a long list of cognitive deficit!"^ he beliovo^; i-is 

I'T :'am can help Lo correct. Thir> list includes, among other dcficics: 

i> Unplanned, impulsive, and unsyscematir exploratory 

beha V i or-"U'lien presented with a number of cues to problem 
solving that must be scanned, the individual's approach is 
disorganized. Leaving the individual uurable cb select those 
cues whose specific attributes make them relevant for a 
proper solutitMi to the problerii at hand. 

o LacR of, or impaired, capacity f or cdnsidiering two sources 
of information at once, ni'lected in decaliug with da tea ia a 
piecemeal fashion rvather chart as a unit of organized fact-s: 

Inadequacv in axperiencing the existence of can hCtUal 
problem and subsequently in defining it- 

o Laok of spontaneous compa Teat i ve behavior or 1 irrii t a t: ion of 
its appearance to a restricted field of riecds- 

o hack of, or impaired, strategies for hypothesis testing. 

o hack of t^rieritatibh toward the need for logical ev-ideiicc, 

v'l Lack of or impaired, planning behavior, 

b tpisbdlc gr:'isp of reality — Tne indix'idual is unable to 
relate different aspects of his or her experience to one 
a no t lie r, Feuerstt^in seeks through his IK prog rani to correct 
these deficits, and at the same time, to increase the 
student ^s intrinsic motivation aiiJ feelings of personal 
competence and self -worth. 



^■hat are some of the main characteristics of the F'^uerstein progravi'? 
materials tlieriSelves are .structured as a series of units, or instrur.ents , e 
■ whic!) emohasTzes a parnicolar cognitive function and its relationship to 
variou'- cogn'tive (ie f ic i enc i es . Feuerf.tein defines an instrument as sometti 
b" niear"!s whi(Mi soi'o thing else is ef^ecteci; bien.e, performance on the 




inatoriais is stMMi as nieans tit) aa ehtl, ratrlitM" iWan as an erirl i itsel 



i-mpiias i s in aaalvr.lng tK per fornanro is (M1 i^rocesses T'atiief than prtnlucts: 



A 



st-"ihlL-n t: ' s orr<n-;: aru v LewOvl an a means iTovldLn^; irislj^hts irlfo li(>w tile 
sniilent solvt-s prohiems. Instrumental F,h r 1 rhnuatt does not a*temj:)t r^^ teach 
fM'trlidM- sptici-fic i.tem.s of ihro^matioh or formal, bperat i i ina 1. , abstract thlnkiiij:', 
i>v moans of a well del'inoci, structdreci knowledge base. To the contrary, U is 



Tho V\\ pro):»,ram con^^ii^ts ci' 11 difforcrit tvpes of exercises, which are 
repeatetl in ovoles througliout the program. Listed here is only a sample ol 
the kinds of materials in the program, in order to convey a sense of the types 



of activities in which students commonly crigrage ( Fcuers te i il , 1080): 

o Orientation of dots — The student is presented with an 

aniorphoiu". two-dimensional array of dots. The student's tasf^' 
i .s to Identify and outline, within this array of dots, a set 
of j^oonietric figures, such as squares, tricarigles, diamonds, 
and stars. For example, the student ritight sec at the left a 
picture of a square arid a triarigle, with the triangle 
situated to the hot torn right of the square. The studetit 
woulc] have to use the dots to drax^ a i^quare witli a triangle 
helfUv and to tiie right of the .square. 

o roinpcarl sons — In oiic form of comparison exercise, the student 
is sho'v^ a picture at the left, say, two small apples that 
have not ihterrial shading or cnlorlu^: The student Is also 
shown two pictures at the right. In one picture, the 
student might see ca single apple, larger than the ones at 

tht.- left, arid fully shaded inside. In the other picture, 

the student might see three apples rotated to an upside-down 
position that are also larger in size than the two apples at 
the left. The student's task is to indicate, in each 
picture, which oi the attributes of directio::, number, 
color, form; and size differ between the picture at the left 
and each of the pictures at the right; 

o Categorization — In one categorization task, the student is 
shown pictures of common objects, and is asked to name each 
c)ne ; After the student has done so , he or she is asked to 
list those names of objects that fit into each of a set of 
ca t egori es , such as means of t ran sport at ion , c to th ing , and 
footwear, objects that give light, tools, and furniture. 
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TeniporjL relations — In one problem of this type, Che student 
is iMuif itecl with pairs of temporal durations, sucli as *'one 
vear" :d "eleven motiths;" or "a quarter of a year'* and 
"four months;" The b^tudent is asked to indicate wnether tlie 
first duration is greater thani equal to, or less than the 
second duration; 



o Numerical progressions — In one kind of numerical progression 
p rob 1 em , the student is given the first number in a sequence 
and a rtile by which the sequence can be continued, for 
example, +3, -i; The student then has to generate the 
con t i ntia t ion of the sequence: 

o Ins cruet ions — These tasks require a student to understand 
Rnd follow instructions; For example, the student might be 
told tliat he or she should do the following: "On a line 
draw n triangle, two squares and a circle, not according to 
.si7,e order- The squares are to be equal in size; the 
triangle is to be larger than the square and smaller than 
tlie circle; and the largest figure is to be on the left 
side." 

o Representational stencil design — In these tasks, tlie student 
must construct mentally, not through motor manipulation, a 
ciestgn that is identical to that in a colored standard; 
('colored stencils, some of which are solid and some of which 
are patterned, are printed on a poster, and the student 
ro~c reates the given design by referring to the standard 
stoncils that must be used and by specifying the order in 
wliich they mu^t be mentally superimposed on each other; 



n Transitive relations — Tn this task, the student must 

rerognize relations between nonadjacent items in an under- 
lying mental array; For example, the student might be told 
that "Aciara likes niatl^ more than history, and liistory less 
clian geography. Is it possible to know which Adam likes 
more, matli or geography? 

What are the strengths and weaknesses of Feuerstein's IK program? 

i'p.si(it?r sc)me of "each; 

t' On the positive side, the IE program, (a) can be used for 
children in a wide age range" (from the upper grades of 
elementary school to early high school) and for children of 
wide range of ability levels (from the retarded to the above 
average) and sbcioecdnbmic groups; (b) Is well liked by 
children and appears to be effective in raising their 
intrihsi-c mbtivati{)n and self-esteem, (c)_is well packaged 
and readily obtainable , and (d) appears of fee t ivc in raising 
children';' scores oh abi 11 ty tests . Indeed , most of the 
training exercises contain items similar or identical to 
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those found on Intel 1 igence and multiple aptitude tests, so 
that it sliould not be totally surprising that intensive 
practice and training bh such iterrifl should raise these test 
scores . 

o On the more negative side: (a) the program requ i res 

pxtensive teacher training, which must be admiriisterisd by n 
designated training authbritv for the duration of the 
program, (h) the isolation of the prbbl ems from any working 
knowledge or discipline base (such as social studies or 
reading, for example) raises .questions regarding the transfer- 
ability of theskills to_ academic and real-world intellectual 
; tasks , especially over the Ibng termi, and (c) despit£3 

Feuerstein's aversion to TO tests, the program seems to 
train primarily those abilities that T.Q tests tap, rather 
than a broader spectrum of abilities brie might corisider that 
goes beyond intelligence as the tests test it. 

To sum up, then, Feuersteiri's TristrUraerital Enrichment program is an 

attractive package in many respects, although winh some limitations with 

regard to breadth of skills trained and potential power for generalisation; 

N'evorrheless , It is ambng the best of the available programs that empliasir.e 

thinkLng skill training. Prbbably, it h^is been the most widely used and 



field-tested program, both in this coUritry arid abroad- As a result, it can be 
r erommended for use bbth for members of the majority culture arid for members 
of otlicr cultures and subcultures as well- 



p li_i_l a^s ophv — for Children 



Matthew I.ipmari's "Philosophy for Children" program is about as different 
from Reuveri Feuerstein's Instrumental Enrichment program as another program 
could be (Llpman, Sharp, & Oscayan) . Yet, it seeks to foster many of the same 
intellectual skills, albeit in a very different manner. 

Philosopliy for Children consists of a series of texts in which fictional 
cliildi'tMi spend a considerable portion of their time thinking about thinking, 
/md abouc ways in which better thinking can be distinguished from poorer 
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Cliinkin>^,: 'I'lie kcvs tc^ lonrning presented in Che proffrain are idencifir;< 
ntid simulnc Ion : Through rending Che cexCs nnd engnging in classroom 
-lisrussipns rind exercMsrs that follow the readinj>, rho aurhor's obiofrf 
i()r sCudeilts Co iderUM'y vlch the ch<?.rnr l e r;^ and simulaLC for Chenise'V.- 
kinds o^~ thinking depicted in the program: 

Lipinan has listed ^0 thinking skills that Philosophy for Children 
intended to fosrer (in children of the upper elementary school, general 
grades "t-H"^ . A representative sampling of these skills includes the 
f o 1 1 ow Lng : 

o Concept development — In applying a concept to a specific set 
of cases, children should be able Co identify those castrs 
that are clearly within the boundaries and those that are 
clearly ontsrde. An example tfie instructional unit utilizes 
is the concept of friendship to develop this skill. Children 
are asked to consider their answers to questions such as 
whether people have to be of tfie snme age to be friends, 
whether two people can be friends and still not like each 
other verv much, and whether it is possible for friends ever 
to He to one another. 

o fleneral ]' "Ht ion — Given a set of facts, students should he 
able to note uniformities or regularities, and be able to 
generalize these regularities from given instances to 
:^;imilar ones: For example, children miglit be asked to 
consider generalizations that can be drawn from a set of 
given facts, such as that "F get sick when 1 eat raspberries; 
T get sick when 1 eat strawberries; t get sick when T eat 
blackberries." 

Ki'-ruiu lat i.ng cause-effect rela t ionsh i ps~^S tuden t s should be 
/lb 1 e to d i scorn and cons t rue t f ormu la t ions indi ca t ing 
re 1 a t ion sill ps between causes and effects. For example, 
students might be given a statement such as "fie threw the 
stou'^i and broke the window," and then be_asked whether the 
statement necessarily implies a cause^effect relationship. 

r> [\^.'iwing syllogistic inferences — ^Students should be able to 
d raw correc t conclusions from va 1 id sy 1 1 ogisms , and recogn i ze 
I nv,-n id svllogisnis when they are presented. For examp»le, 
/Indents might be given the premises "All dogs are animals; 
.1 i 1 col 1 les are dogs," and be asked wliat va 1 id inference 
they CcTh draw from the^se premises. 
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6 Cdnsistencv and contradiction — Studentt^ should be able to 
recogn{l:o internal consistenelef; nnd inconsis tenc ieiJ within 
a ftiveii sisr of statements or other data. For example, they 
iTiij^ht be asked to ponder whether It Is possible to eat 
animals if one genuinely cares about theiii. 

o Tdehtifyiiig uhdeflyirig aKsUmptionS' — Students should be able 
to recbp,nize the often hidden assumptions that Underlie 
their and others' statements. For example, they might be 
given the following sentences: "I love ybur hair that way, 
!^eg. What Beauty parlor did you go to?" and be asked to 
identity the h id den assumption underlying the question. 

o Orasping part-whole and whole -part connections — Students 
should be able to recognize relations between parts and 
wholes, and to avoid mistakes in reasoning based upon 
identification of the part with the whole, or vice versa. 
For examp le, students might be asked to identify the 
part-whole fallacy underlying the statement, "If Mike's face 
has handsome features, Mike must have a handsome face." 

d Working with analogies — Students should be able to form and 
identify analogies. For example, they should be able to 
solve an analogy such as GERM is to DISEASK as CANDLE is to 
(a) W.\X, (h) WICK, (c) milTE, (d) LIGHT. 

The skills trained through the Philosophy for Children program are conveyed 

through a series of stories about children. Consider, for example, the firs 

rjiaiuer of Harry S t oxt Lejnei er '-S Disaaver-y- , the first book in the program 



series: In this chapter about the consequences of Harry's falling asleep in 
science class, c[iildrcn are introduced to a wealth of thinking skills. For 



i n s t r. n c c : 

o Problem formulation — Harry says that "All planets revolve 
about the sun, but not everything that revolves about the 
sun is a planet." He realizes that he had been assuming 
that just because all planets revolve about the sun, 
everything that revolves about the sun must be a planet. 

o Nonrcyersibi 1 I ty of logical "all" statements — llarry says 
that "A sentence can't be reversed. If you put the last 
part of a. sentence first, it'll no longer be true." For., 
example , he cannot conve rt "All model airplanes are toys" 
into "All toys are model airplanes." 

o Reversibility of logical "no" sta.tements~~L isa , a friend of 
Harry's realizes that logical "no" statements can be 




rt'VorseM. "Np suHrria r 1 rioH are kangaroos," for (-^xrimp 1 e , can 
be coiu^erted to "No kangaroos are submarines." 

o Application of prihcipics to real.^life s i tua t ions^-Harry 

intervenes In a discussion between two adu Ir s , siibwirig how a 
ptrinciple he had. deduced earlier can be applied to falsify 
one of the adult's agruments. 

r:ach chapt'U' contains a number of "1 eliding ideas/' In Chapter 1 ol Ha_rrv_ 

Stot t 1 emeier ' s niscovery , for example, the leading ideas are the process of 

inquiry, discovery, and invention. What is thinking? Thinking is the 

structure of logical statements, reversing subjects and predicates 

(conversion), identity statements, how the rule of conversion applies to 

sentences beginning with *no,* using a rule in a practical situation, 

resentment, and truth. The teacher ' s manual of the program provides a 

discussion plan and a series of exercises corresponding to each leading idea. 

For example, one of the exercises under the discovery and invention leading 

idea provides students with a number of items, such as electricity, electric 

ligtiC bulbs, magnetism, magnets, television, and the Pacific Ocean. Students 

are asked to classify each item as either a discovery or an i.nvention, and 

then to justify their answer. Another exercise has stud^^nts write a paragraph 

on a topic such as "My Greatest Discovery," or "What I'd Like to Invent." 

The? nature the Pliilosbphy for Children program may be fiirther 

clucidato(i by c-ompar1ng it to Feuersteiri's program- The notable similarity 

between the two programs is that both seek to train thinking skills, and 

especially what is referred to earlier as executive processes (metacdmpoherits) 

and nonexecutive processes (perf o^-nance components). But given the basic 

•s ini i 1 :'i r 1 1 V of goals, the differences between the actual programs are striking. 

First, whereas I'^euerstein ' s program minimi 2: es the role of knowledge base 

.lud customary classroom content, Lipman's program maximizes such involvement. 



AiL:i<>ag:i the introduccory volume, Harr v Stiottlemeier ' s Discovery, is f^a^;^call} 
p'a L 1 osoph ica i in toae, the suhsequenc volLinies — >\a rk , Pixie , Suki , and 
U^sa_-"each emplvtsi^e inrusioh of Chinking skills inco a differenc content 



area, sucli as arcr, social st:iid''es, and ^■;cience. 

Second, wi[ereas Che maCerial in FcuersCein's pro^^ram is higiily ah sC race 
and contains only a minimal verbal load, the material in I.ipman's program is 
■,:on(u?pt iin 1 ly abstract but is presented through wholly verbal text th.- r deals 
v;:tH higlily concrete situations. 

Third, there is much more emphasis on class discussion and Int ercliangc* in 
I.ipman's program than in Feuerstein's program. Although both programs involve 
class discussion, it plays a much more important role in Lipman's program than 
in Feuerst ein * s . Similarly, the written exercise are less important in 
l.ipnianVs program. 

Kourtii, Fenerstein's program was originally designed for retardecl 
learners, although it has since been extended to children at all points along 
the continuum of intellectual ability. Lipman's program seems more oriented 
toward children of at least average ability on a national scale of norms. 
Mfjreover, the reading in Philosophy for Children will be a problem for 
children much below grade level in reading skills. 

What are the strengths and weaknesses of Lipman's Philosophy for Children 

program? Consider these: 

o The program has some outstanding strengths. First, the 
stories aire exciting and highly motivating to upper 
elementary school children. Second, the program is 
attractively p>ackaged and easily bbtaihab le . Third, tests 
of the program have shown it to be effective in raising the 
level of children' s thinking skills. Fourth, the infusion 
of the thinking skills into cbhteht areas should help assure 
durability and at least some transferability of learning 
attained through the program. Finally, the thinking skills 
taught are clearly the right ones to teach for both academic 
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and everyday i nformaC ipri process ing-^ho one could possiblv 
c bnip 1 a i n i: h a t t h e skills are only relevant for i Q tests, 
alchdugli, in fact, the skills will clearly be rolevant h/r 
performance dh such tests. 

n THe rhllosophy for Liiilflren pro^^rair. lias some Iimj^a^^(Uls 
tint ought t:o he considereci prior to school adopt ior.. 
First, students of he lev average or even low average 
intellectual capabiHties rnav have difficulty both witn the 
reading and the, reasoning involved in the program. Second, 
students from Idwer-c 1 ass_ and even lower-middle-class 
backgrounds laay have trouble relating to the characters in 
tiie stories, who come across as very middle- or even 
upper-middle class in their v_alues and orientations. Some 
students may find the story characters quite removed, for 
example, ' :brr the problems of growing up in a tough, 
irineir-city en^^irbhmeht. Third, the success of the program 
will probably he at least as dependent upon the teacher as 
Upon the sp>cciflc materials. This is a program that could 
work outstandingly well with a gifted teacher, but fail 
misis^ahlv with a mediocre or even below-ave rage teacher who 
may not be able to engender the kind of attitude of class- 
^oom inquiry the program needs. Indeed, sonie teachers may 
tfiemselves have trouble with the thinking skills taught by 
the progran. 

Ill suiiimary, Mpninn's program for training thinking ski lis is r^xeeilent. 
Mlrhoiigh it is limited somewhat by the range of students to whom it v/ould ht^ 
afiprnpr iare . There is no program o'r which I am aware that is more likelv than 
this one to teach durable and transferable thinking skills. 

^1 ^. ^'^^ § Q-^ ^^Jg.D ^ 4^ a r ri i ri g : Residing 

Wliereas tlie Instrumental Enrichment and Philosbpliy fbr Hhildren programs 
emphasize thi.nking skills (metacomponents and performance components), the 
Chicago Mastery hearning Program; Reading, emphasizes learning skills 
^knowledge-acquisit ion f Jones, 19821 components). Obviously, the distinction 
between thinking and learning skills is a fuzzy one at best- Nevertheless, 
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clie (i i st iiu' t i oil is a useful one for cliscerriihg relative cmptiases in these 
v.jrlous prny\r.ims. 

The Chicago prbi^rarri, developed by Beau Fly Jones in collaboration with 
other:: efi\iips students with the learning skills they will need in order to 
siicceed in srliobl arid in their everyday lives. Like LipmanVs Pb.ilosophv for 
Children, tills program is written for children roughly in grades fiv(^ through 
eii:ht. I'liere are four books (tan, purple, silver, and gold), each of which 
teaches somewhat different skills. The emphasis in all four books, however, 
is on learning to learn. Within each grade (color) level, there are two kinds 
oi units: comprehension arid study skills. 

CbrisLder, for example, the purple-level sequence. The compreluMision 
program cbhtiMns units on using sentence context, mood in reading and writing, 
comp rehend irig complex iri format ibri, comprehending comparisons , analyzitig 
characrors, arid facts arid bpiriibris; the study skills prot>ram contains utiits rn 
parts of a hook, graphs and charts, preview-ques t ion-read , studying textbook 
chapters, major arid miribr ideas, and outlining with parallel structure. The 
silver-level sequerice for cbmpreheris ibri cbritairis units on figurative latiguagc, 
word meaning from coritext arid from facts tb complex inferences, analy?, ing 
stories and plays, completing a story or pilay, signs, and symbols; the 
sequence for study skills contains units bri suppbrtirig facts, research aids, 
notetaking in (^utline form, summaries arid gerierali^.ations , road maps, and 
understanding forms and directions. 

The Chicdgo program is based upon the belief that almost all students can 
!earn what only the best students currently learn, if only these more typical 
■T cvlm less able students are given the appropriate learning oppor turi 1 t i e s . 
Mastery learning is described as differing from traditional instructiori 
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pri::.af;l^' in the syHteinatic and frc^quont use of formative and tii aprn»::t Ic 
Li-^sCLin; ^^iriiiii e^ic-i of the inst ruc- 1: i ona 1 units. T ns t: rue r i on is done in 
t^roiips, Q\t\[ individual a5;sistancc and remediation addou as nooo^^sarv. 
i^ocaiiso students typically ence>r the classroom situation with d i. f t t i nvz; skills 
and levels of proftcicncy tn the exercise of these skills, instructional uni.r-; 
begin with sini'ple, concrete, literal, and familiar material, and proceed 
;j,radunllv to the more complex, abstract, inexplicit, and unfamiliar narerial. 

f'ach instructional unit an the Chicago program contains several distinct 
parts: sttident activities, optional teaching activities, formative tests, 
additional activities, enrichment activities, retests, and sub i ec t -rel a t ed 
applications. Students and teachers are thus provided with a wide varietv of 
materials from whicli to select and, on the basis of which, to develop the 
various skitjs taught bv the program. 

The uninhcr and varietv of exercises in these programs is so great as to 

rule our the possibility even of giving a fair sample of tlie kinds of 

materials tlu- program includes. Thus, T can make no claim that the lew 

examples 1 am able to give here are representative of the progr.am as a wh- 1 : 

o I 'sing sentence contcxt^-Tn one type, of exercise, students 
read a sentence containing a new word for them to learn. 
Thev are assisted in using cues in the sentence that help in 
(jocont ex tual izat ion of the word's meaning. They are then 
asked Lo figure out the word's meaning. 

o Mood in reading arid wri t irig~S tuderi t s are givt:n a sentence 
from either expository or fictional text. They are asked tc) 
choose whicii of three words (or phrases) best describes the 
mood <"oriveyed by the sentence. 

o (icimprehend ing comipar isdris — Students are taught about 

riiffererit kinds of comparisons. They are then given some 
e:':ample comparisons, and are asked to elaborate upon tlie 
nieaii Lngs of these comparisons, some of which are 
me taphor ical : 
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o Facts and Opinions — Student nre tnught ways in which to 
vl i St ihgiii sh facts from opinions; They are glvon n paj^sage 
t V) read, alonj:'; with same statements following the passage; 
ThiE^lr task is to indicate which represent facts and which 
represent bpin'oris. 

The Chicago program is similar to the Tnstrumento Kurtchment arui 

Philosophy for Children programs iii its direct teaching of cognitive si: i 1 1 ;^ . 

Thr program ciiflers in several key respects, however. First: the program : 

re.'-iemh 1 es typical classroom ctirriculum than do either of the other tv7o 

programs. Thus, whereas implementation of either of the other two programs 

would almost cert^linly have to follow an explicit policy decisfon to teach 

thinking skills as an additional part of the curriculum, the imp lernen ta t ion - 

the Chicago program Could very well occur in the context cf an es tah I: islu-^d 

program, such as the reading curriculum. Second, the program does fir into a 

speciffc curriculum area that is common in schools, namely, reading. The 

hipnirin program would fit into a philosophy curriculum, if any school offered 

such inst ruct iw.i . The Feuerstein program would be unlikely to fit into nny 

exist ing curricular program, except those explicitly devoted to teaching 

thinking .skills. Third, the Chicago program* s emphasis, as mentioned earlier 

is more on learning skills, whereas the emphasis of the other two programs 

tends more to he on thinking skills. Finally, the Chicago Mastery program 

.seems most broadly applicable to a wide range of levels of student ability, 

including both those who are above and who are below grade level. 

Like all programs, the Chicago program has both strengths and weaknesses 

I believe its most notable strengths are (a) the wide range of students to 

whom it can be administered, both in terms of intellectual 1e\^els and 

socio-economic backgrounds; (b) the relatively lesser amount of teacher 

training required for this program's ii..plementation ; (c) the ease with whlcii 
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the prngrcim can be injected into existing curricula; aaci (d) thtL ii.i:]]. /.i * ace 
applicability of the skills learned to school and other life pitadtiuv'. 
program developer has indicated to me that students in the progrci:n ii.i.M .sis 
significant pretest to posttest gclns in achievement from ti'.e proj:'" '"^ ' • 
Note \): However, to my Knowledge, there have been no rests of the pro,-:rar. 
contrc)lled experiments. As for weaknesses, or at least limitaticnis cdih;-..'; 
to the IF. and Lipman programs, (a) the materials appear less likelv ir he 
intrinsically motivating to students than the materials in the other two 
programs considered above; (b> the skills trained by the Chi ago program ar 
within a nore limited domain (reading and perhaps verbal comprehension, in 
general) than in some oth-^r programs; and (c) the program appears not. to lU. 
been fully evaluated exper imentr.l ly . 

In conclusion, the Chicago Mastery beaming Program offers an <] 1 1 r,: c i 
means tor teaching learning skills in the context of a reading urograir.. Ih 
materials are carefully prepared and wide ranging, and should meet, rlu- need 
t . 1 n w f i e va riot y o f schools. 

Concluding Remarks 

Po we really need intervention programs for training student:- in 
intellectual skills? The answer is clearly "yes." During the last decad . 
so we have witnessed an unprecedented decline ih the i.-f-el lectiial skills r^f 
our school children (Wigdor S Garner, 1982). One can see this, of course. 
I'rr.ni ^he decline in scores on tests such as the Scholastic Aptitude Test 
(^AT), but college professors dbh*t need SAT scores to be apprised of the 
decline: They can see it in the poorer class performance, and particularly 
in the poorer rending and writing of their sr.udents. Moreover, thinking 
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srcills are nec.'jci by more than the college-bound popuLacion: Perhaps 
into 1 1 octua L sRilLs coul(^ bo better trriined through existing cnrriri^la than 
rhoy now are. But something in the system is not workinf^, ai:d I viow p-i)j;r-;ir 
siii^ri as rhoF.e doscribefl here as excitiiig new develo])mei:ts for revcrsinir iho 
dccli'iehi in intellectual performance wc have witnessed in recenr ve;ir:s: 

How floes one go about choosing the right program for one's part ic-il:! .• 
.:^-l:vV^l and student needs? 1 believe that wide-ranging research is ne^Hled 
beff?ro ;;electin^' ai.^ one or several programs for school or districcwide 
i-np lem£'ntat ion. The program one selects will depnnd upon the (r:) gride level 
of the siadentr, (h) socio-economic leve"^ of the students, (c) :ntellectnal 
lovcl oi the stidents, (d) particular kinds of skills one wishes to teach, 
cht' /^^:^ount of lime one can devote to training students, (f) the anu^'nit of tin 
'^nc ccan devote to training students, (g) one's phiiosophy of intellectaal 
skilV-^ training (e.g., wHother the training should be infused Into or 
separared from regular curricula, and (h) one' fir.ancial resourc^^s, among 
other things. Clearly, the decision of which f^ograTi to use should he made 
only after extensive deliberation and outsi^le consaltaf* on , prefe^arl/ with 
pcrnlc who have expertise but not a verted interest in the i mpl amen tac ion of 
one particular program or another. Consider the possibilities of inservice o 
:stalf development in this area. Another source of information for anv 
districr is a survey of its own strengths aad weaknes^^es ir^ teaching thin!-ing 
a 1 ready . 

Although I do not believe that there is any one -jaLllrular training 
prograia ^-hat is optimally suited for everyone, T believe thac tf^ere arc; some 
general guidelines that :an be applied to selection of a program ard that 
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apply across the board to all diecisions of this kind. These gul;k* lines arc 



(.) The program nhor HI he based iipbri a psychological theory of 
thL' intellectual processes it seeks to train, arid updri an 
educatibhaJ theory of the way in which t hie processes wilJ 
trained. A good pair of theories should estate what 
proce -^ses are to be trained , how the processes work together 
i n prc^b I. em so Iving , arid how the processes can be tauglit sc* 

to achieve durability and trarisfer of training. There 
a re innunicrab le programs t ha t seek to t rain 1 ri te 1 1 igerice . 
Most of them arc worth little or nbthirig. One can 
immediately rule ojit large riumbers of the low-value programs 
by investigating whether they do have any theoretical basis. 
The three programs I have described are excellent examples 
of programs with both st rbrig psycho logical f bUridat ions and 
strong educational fbundatibris. On the brie harid, it dbesri't 
matter how good the teaching is if the prbgram isri't teachirig 
the right thirigs, Ori the bther harid, it dbesri't matter how 
good the cbriterit of the prbgram is if it is not taught in a 
way that engages arid eririches the students. 

b The prbgram shbuld be sbcib-culturally appropriate for the 
students tb whom it is beirig adtniriis tered . It shbii Ld be 
clear from the examples of prbgratns described here that 
programs differ widely iri terms bf the studerit pbpulatibris 
to whom they are tatrgisted. The best intentions in such a 
prbgram may be thwarted, if the students cannot relate the 
program both to their cognitive structures ind to the world 
in which they live when they leave the school. Students may 
be turned off by and actually rebel against programs that 
are socio-cul turally inappropriate for them. 

o The program should provide explicit training both in the 
nientnl processes used in task performance (performance 
components and knowledge-acquisition components) and in 
self-management strategies for using these components 
(mc tacomponen t s) . Many of the early attempts at process 
training did not work because investigators assumed that 
last teaching the processes necessary for task performance 
would result in improved performance on intellectual tasks. 
The problem was that students often did not learn when to 
use the processes, or how to implement them in tasks 
differing even slightly from the ones on which they had been 
trained. In order to achieve durable and transferable 
learning, it is essential that students be taught not only 
how to perform tasks, but when to use the strategies they 
are taught, and how to implement them in new situations. 




Because o:<ecutive processes are so important, it ts wortliwiiile 



CO snv something abont what these processes are: 



+ Problem ident ti'lcnt ton — i student recognizes the 
nature of the problem confronting htm or her. For 
example, in a scientific context, finding a suitable 
problem to work on is an essential skill; 

++ Process selection — The individual selects a set of 
processes or steps that are appropriate for solving 
the problem as Ic^entified, For example, the 
student decides upon the steps needed in order to 
research the problem he or she has chosen to 
investigate scientifically. 

Strategy select ton — The individual selects a way of 
combining the processes or steps that have been 
selected into a workable strategy for problem 
solution. For example, the student decides how to 
sequence the steps of the scientific experiment in 
a logical order. 

Representation selection — The student selects a way 
of representing information about the problem. For 
example, the student might choose to draw a 
diagram, make a table, etc. 

■^^ Allocation of resources — The student decides how to 
allocate limited resources to the solution of the 
given prob lem. For example , the student decides 
how much time to allocate to doing an experiment. 



+ Solution monitoring — The student monitors his or 
her progress in Implementing the chosen strategy. 
For example, the student realizes how well his or 
her experimental design is workings keeping track 
of results as the experiment is in progress, 

+ + Sensitivity to f eedba^i^k—The student is aware of 
and knows how to interpret feedback regarding the 
adequacy of his or her chosen strategy. For. 
example , the student is sensitive to feedback 
regarding the adequacy of his or her experimental 
design. (For ari alternative list of processes^ see 
Brown, 1978,) 

o The program should be responsive to the mot ivat ibridl as well 
as the intellectual needs of the students. A program that 
does not ade .aately motivate students is bound not to 
succeed, no matter how adequate or even excellent the 
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cognitive component may be; It is not enough to have solid 
cognitive training: One mast induce students to */ant to 
learn what is trained, and to use it, as needed. 

o The program should be sensitive to individual differences. 
Individuals differ greatly in the knowledge and skills they 
bring to any educational program. A program that does not 
take these individual differences into account will almost 
inevitably fail to engage large numbers of students. 

o The program should provide explicit links between the 
training it provides and functioning in the real world. 
Psychologists have found that transfer of training does not 
come easily. One cannot expect to gain transfer unless 
explicit provisions are made in the program so as to 
increase its likelihood of occurrence- 

o Adoption of the program should take into account 

demonstrated empirical success in implementations similar to 
one*s own planned implementation. Surprisingly, many 
programs have no solid data behind them. Others may have 
data that is relevant only to school or student situations 
quite different from one*s own. A key to success is 
choosing a program with a demonstrated track record in 
situations similar to one's own. 

o The program should have associated with it a well-tested 
curriculum for teacher training as well as for student 
training. The best program can fail to realize its 
potential if teachers are insufficiently or improperly 
trained. The program is much more likely to sicceed if it 
provides clear and asabie teacher training, so as to 
guarantee that the prograa is implemented in an effective 
way . 

o Expectations should be appropriate for what the program can 
accomplish. Teachers and administrators often set 
themselves up for the perception of failure by setting their 
expectations for the program too high^ or by setting expec- 
tations that are inappropriate. Realistic expectations are 
essential for this kind of undertaking. 

o Once completed J the program should be fully arid appropri- 
ately evaluated by competent program evaluatbrs. It is riot 
enough to collect sub j ective impressidris from teachers arid 
students. In order to facilitate future decisibri makirig, a 
full set of formative arid sununative evaluatibris should be 
conducted . 

Tb cbriclude, I believe that we ribt brily cari tieach iritelligertce , but 
should teach it. Prbgrams are ribw available that db ari excellerit, if 




LncbmpU'te job improving chttdren's intellectual skills. The vast: majoritv 
school. childi-LMi are not now being expo.^ed to process training iri school 
curricula. Itidced, the heavy content-orientation of traditional school 
curricula would barely allow room for such training. Tt is for thi^ r^.'/ison 
that the time has come for supplementation of standard curricula with training 
in intellectual skills. We can certainly continue to Lest intelligenco, but 
we can provide more of a service to children by developing their Intelligence 
than we can by merely an approximation to it. 



Appendix A 

Principal Abilities Underlying intelligent Behavior 
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PRTNCrrAF. ABILTTiKS UNDERLYING INTEI.l.i (U- NT BEliAVIOR 

i: Keccgnr^ing und defining the nature of a problem 

:^ ; PoiMdrng upon the procjsses needed to solve the prohlem 

3, Sequencing the processes into an optimal strategy 

^4 . Deciding upon how to represent prohleni information 

. AllooHting mental and physical resources to the problem 

: Monitoring and evaluating one's sol:ution processing 

7. ResDondlng adequateT:y to external feedback 

tS . Encoding stimulus elements effectively 

^) . Inferring relations between stimulus elements 

1(1. flapping relations between relations 

11. Applying old relations to new situations 

1 . fiomparing stimuius elements 

11. Responding effectively to novel kinds of tasks and situations 

lA. Kffectively automatizing Information processing 

] , Adapting effectively to the environment in which one resides 

16. Selecting environments as needed to achieve a better fit of one's 
abilities and interests to the environment 

17. Shaping environments so as co increase one's effective uti]:izatfon of 
one's abilities and interests 
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